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(54) Power measurement apparatus and method therefor 



(57) A known power test meter system, employing 
a self-acOustIng impedance bridge comprises a first 
branch having one or more thermistors and a second 
branch having a selectively swhchable 200n/100Q re- 
ststance. The test meter system is used to cafeulate a 
so^Bed Voltage Reflectfon Coefficient (VRC) or a ret- 
erence oscillator of a device under test. The VRC of the 
reference oscillator is used, in combination with the 
knowledge of a VRC of the test meter system to caicu* 
late power transfer between the reference osciRatorand 



the test meter system, and ultimately to verify the output 
impedance of the reference oscillator. However, the 
temperature of the themi{stor(s>, in a sensor designed 
to operate at a 200Q resistance, can rise above a pre- 
detemnlned temperature when the 100Q resistance is 
In-clrcult resulting in inaccurate operation of, or even 
damage to. the thenntetof(s). By using different resist- 
ances, advantage can be taken of the negative temper- 
ature co^toient of one or more thennistors (204, 208), 
resulting in tempo^tui^ of the thermt3tor(s) {204, 206) 
operating within acceptable temperature limits. 
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Description 

pool] The present invention relates to an apparatus lor measuring RF power of the type, for example, comprisng 
a eeff-baiancing kT^)edance bridge, one branch of which comprises a sensor element, the Impedance of which can be 
5 allaned. The present invenlion also relates to a method of measuring RF power for the above apparatus. 

[00021 An output powor isvel 0( a system is frequently a critical factor In the design and perfomianca of almost all 
radio frequency and microwave equipment incorporating the system. For the measurement of certain power levels, 
power meters employing thermocouple sensors are consklered preferable to power meters enrploying themilstor sen- 
sors since, in addition to possessing an inherent square-law detection characteristic, the thenmocouple sensors exhibit 
10 a higher sensitivity and has a higher dynamic range of powers measured than the thennlstor sensors. 

(0003] However, one crtteism of power measurements taken using thermocouple power meters is that the power 
meters that use thennocouples do not exercise direct power substitution. Consequently, a spVen measurement circuit 
can produce different DC ou^ voteges as a result of sensitivity dirferences between different sensors being used 
with the given measurernent circuit Alternatively, or addltionaBy, the different output voltages can be attributed to drift 
« in the sensitivity of a ghren eensor unK due to aging of the themoocoupte sensor of the given sensor unit or temperature 
effects. Since power meter systems using thermocouple sensors do not possess a feedback path to enable correction 
for differences in sensor senslthrtties, aging of the themnocouple sensors, or temperature effects, power measurements 
taken wtth thermocouple sensors are said to be uncorrected and ere, hence, considered less accurate than power 
measurements taken using thermistor power meters. In contrast, power meters using tbemristor sensors employ a eo- 

^ called DC-sub6tltutton process. 

[0004] In order to overcome the above shortcomings of power meters that use themiocouple sensors. It Is kn own to 
eqi4p the power meters wfth a power reference osciHator, typicaBy operating at a fnsquency of 50MHz and an output 
power of 1 mW. If a user of the power meter needs to veriiy the accuracy of the power meter, themiocouple sensor 
and cable coupled in-between Oiereinafter refened to as the "power measurement system"), or at^ust the power meter 

^ for 8 sensor of a different senslthrity. the user can connect the themiocouple sensor to an output of the power roference 
oscillator of the power meter and, using a caltoratlon adjustment, set the power meter to read a known value of a 
reference power generated by the power reference osdllalor, for example 1 .00 mW, or a vahie derived from the known 
value of the reference power. The overall accuracy of the power measurement system Is dependent upon the accuracy 
of the power reference oscillator. 

» [0005] The reference osdltator is therefore dearly an important part of power measurement systems, espedally 
those using themrx)couple ordkide sensors, if accuracy of power measurements Is to be mainlflined. One Important 
parameter of the reference oscillator which needs to be maintained Is an output Impedance of the reference osciDator 
in orderto ensure thatthe Impedances of the meter/cable/sensor combination and the reference osdiiator are matched 
so that a correct amount of HP power is transferred from the reference osdilatorto the power measurement system. 

» [0008] I n the context of testing the output bnpedance of the reference oscillator, it therefore foltows that the transfer 
of RF power from a source (the reference osofllalor) to a test load (a test power meter/cable/sensor combination) is 
dependent upon the innpedance of the load and the effective impedance of the source. The RF power, P^, transf^red 
can be expressed In ternis of Voltage Reflection Coefficients (VRCs): 

40 2 

where: is the power that the source can deliver to a bad equal to Zffi: and 
^ Ts and are the respective, complex number. VRCs of the source and the toad. 

[0007] However, in most eases, only magnitudes of the source VRC and the load VRC are known, and so only upper 
and lower limits can be placed on the transferred power level. P^. Consequently, an uncertainty as to the exact amount 
of power transfemsd from the reference oscillator to the test power meter exists. Mathematically, the uncertainty, U, 
can be expressed approximately as foltows: 

50 

u=±20oir5rj% (2) 



55 



[OOOB] As an exonple, for a known reference osciOator of an Agient Technotogies, Inc. E441 8B power meter gen- 
erating an output signal having a frequency of 60MHz at a power leivel of 1 mW. an overall uncertainty attnbutable to 
a measurement of the power level of the output signal is of the order of ± 0S% to 0.7%. Approxinalely, 0.1 % to 0,3% 
of the overan uncertainty can be attn'buted to the mismatch uncertainty associated with the transfer of the power of the 
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reference oscHlator output signal to the test power meter. The rr^lsrr^atch uncertainty can therefore make a significant 
contrtbution to the overall uncertainty attributable to ttia measurement of the power level of the output signal mentwned 
above. Given the purpose served by reference oscillatofB. and more generally power reference sources, the mismatch 
uncertainty therefore needs to be n^intained at a very low value. There is therefore cbaily a r^eed to calculate the 

5 mismatch uncertainty associated wHh the amount of power transferred from the reference oscillator to the test power 
meter, and so values for the load and source VRCs, r,^, r^, need to be measured or calculated. 
(0009] Whast the VRC of the toad (the test meter system) can be measured with relative ease using conventional 
mettKids, the VRC of the source (the reference oscillator) can only be estaWtshed when the reference osciHator Is 
act^e. As a result of the need for the reference source to be active, toiown measurement techniques, such as Vector 

W Network Analysis (VNA), can not be used, because VNA relies upon a prindpfe of applying a slnusofclal signal to the 
reference oscillator and measuring relative an^lltude and phase of a reflected signal; the reflected signal will be dis- 
torted by the signal generated by the referencd oscillator. It will therefore be ImposGible to measure accurately the 
proportion of the VNA signal that has been refiected. as the VIMA signal and the signal generated the referince 
oscidatof are at a sarne frequency. 

15 [0010] Another known technk|ue is a so-called impedance bridge for measuring the ou^ut impedance of the refer- 
ence oscillator. . However, the signal generated by the reference osdllator wilt also interact with the irr^edance bridge 
In such a way as to render any measurement of the impedance of the reference oscillator inaccurate. 
(001 1 J In order to obviate the above disadvantage of the Impedance bridge measurement technique, another known 
measurement technkjue disctosed In the AgDent E4418A/E4417A Service Guide (Agilent Technologies Umited, 

so €4416-90014) provides a way of measuring the source match using a modified impedance bridge. In particular, the 
technique empteys an Agilent Technologies tnc 4a2A power meter having a self-adjusting Impedance bridge, one 
branch of the impedance bridge comprising them^ors, the Impedance of which can be altered by altering a switchable 
resistance, in an adjacent branch, between two settings: 200Q and tOOil. The switching of the resistance results In a 
consequential change in the Inr^pectenca of the thenmlstofs, and hence the VRC of the test meter system, or toad. 
Consequently, a mechanism is provided to switch the load VRC, Tl, between iwo values, allowing the source VRC, 
Ts, to be calculated approx^nately, and verified by measurwroni using conventional means. Once the source VRC, 
Fg, Is known, it is possible, using equation (2). to calculate the mismatch uncertainly, U, associated with the transfer 
of power from the reference osdllator to the 432A test power meter and with the adjustment of the output power of the 
reference osdSator. 

» [0012] However, some thermistws employed in sensor units have a negative ten^eralure coefficient with respect to 
resistance. As a result, the temperature of the thermlstor(8) rise(s) when the resistance of thethermfstor(s) faB(s). This 
temperature rise can make the sensor unit less reliable, or can even damage the themfBstor(s) and hence the sensor 
unit. 

[0013] According to a first aspect of the present invention, there is provided a self-balancing B^pedance bric^ circuit 
as apparatus for measuring RF power, the apparatus comprising: a brWge circuit comprising a first branch connected to 
a second branch thereof; wherein the first branch comprises a sensor device having an Impedance value and a tem- 
perature coefndent associated therewfth, a temperature of the sensor device being related to the impedance value; 
the second branch comprises at least one eiectrical element capable of providing a selectable in^edance value, the 
selectable Impedanoe value biasing, when in use, the Inr^dance value of the sensor device; and the selectable Irin- 
^ pedance value is such that the bi)pedanoe value of the sensor device corresponds to the temperature of the sensor 
device not excoe(£ng a predetenninad temperature. 

(001 4) The temperature coeTfk^ient may be a negathre tenrtperature coefficient 

[001 5] The sensor devtee may be a bolometric device, and In one possible embodiment the bolometric device may 
beattomrUBtor. 

^ [001 6] The at least one efectrical element capable of providing the selectable impedance value nnay be switchable 
and/or the at least one elect real element capable of providing the selectable impedance value may be a networic of 
in^dances. 

[0017] The networicof impedances may con^prise a first impedance, a second impedance, and a switchf or connecting 
the first impedance or the second impedance In^trcuH with respect to the bridge drcult. 
so [0018] The apparatus may further comprise another sensor device coupled to the sensor device. The sensor device 
may behave as series coupled to the another sensor device with respect to the bridge drcuit, and the sensor devtee 
may behave as parallel coupled to the amtther sensor device^ when an RF signal is applied at a node beNveen the 
sensor ^ice and the another sensor device. 

[001 9] The bridge circuit may further corr^rise: a thlid branch that may be coupled to a fourth branch, the third and 
99 fourth branches Ifidudlng a substantially same ^pedance; and the thM branch may be coupled to tha second branch 
and the fou rth branch nrtay be coupled to the first branch. 

[0020] According to a second aspect of the present invention, there Is provided a power meter and sensor unit 
comprising the apparatus as set forth above in accordance with tha first aspect of the present inventkxi. 
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[OOStll AooordJng to a tfilftf aepecJ of the present inventron, there Is provided a method of measuring RF power for 
a seff-adjustlng impedance brkige, the method compn'sing the steps of: setting a sele<^bla impedance value of a first 
branch of a bridge circuit so as to bias an ImpedarKe of a sensor device in a second branch of the bri(^ circuit coupled 
■to the Rrst branch of the bridge circuit, a temperature of the sensor device relating to the impedance of the sensor 
* device; wherein the sensor device has a temperature coefficient associated therewtth; and the selectable in^edance 
value Is such that the impedance of the sensor device corresponds to the temperature of ttw sensor device not ex- 
ceeding a predetermined tenrtperature. 

[00221 The method may further comprise the step of: making a first measurement of the power of an RF signal. A 
second measurement of the power of the RF signal may be made after changing the seledable bnpedance value. 
[0023] The temperature coefficient may be a negative temperature coefficient. 
[0024] The sensor device may be e bolometric device, the bolometric device may be a themnlstor, 
[0025] The step of charging the selectable Impedance value may cofnprise the step of: switching the selectable 
Impedance value between a first impedance value end a second onpedance value so as to t>jas the^pedanca of the 
stensor device, and/ or the selectable Impedance value may be provided by a network of impedances. 
« [002S] The networic of impedances may comprise a first Impedance, a second impedance, and a switch; and Ihe 
method may further comprise the step of. switching the first fcnpedance or the second impedance In-clrcult with re^ject 
to the bridge circuit. 

[0027] The method may further comprise the step of: providing another sensor device coupled to the sensor device. 
The sensor device may behave as series coupled to the another sensor device with respect to the bridge Ctfcuil, and 
^ the sensor device may behave as parallei coupled to the another sensor device when an Hf signal is applied at a node 
between the sensor device and the another sensor device. 

[0028] It Is thus possible to provide a self -balancing Impedance bridge cffcuK apparatus . and a method therefor, that 
does not Increase the temperature of one ormore sensor device in a branch of the bridge cJrcuil above a predetermmed 
temperature associated with Inaccurate operation of, or even damage to. the one or more sensor device. 
^ [0029] At least one embodiment of ^e Invention will now be described, by way of example only, with reference to 
the accompanying drawings, in which: 

Figure 1 1s a schematic diagram of a power meter coupled to a test power meter system; 
Figure 2 Is a schematic diagram of a self-adjusting impedance brklge apparatus of the system of Figure 1 and 
30 constituting an embodiment of the invention; and 

Figaro 3 is a flow diagram of a method for use with the system of Rguro 1 and constituting a second embodiment 
of the invention. 

[0030] Referring to Rgu re 1 , a power meter 1 00 Is coupled to a test power meter system 1 02, the test system 1 02 
35 comprising a sensor unit 1 04. a cable 106 and a test meter unit 1 08. The power meter 1 00 con^risos a power reference 
sounce (not shown), for example a refetence source oscillator, coupled to a reference source port 110. Under test 
conditions, the reference source port 110 Is coupled to the sensor unit 104 In order to achieve coupling of the power 
meter 100 to the test system 102. the sensor wilt 104 being coupled to the test meter unit 108 via the cable 106. In 
mis exonple. the test m^er unit 106 is a 432A meter unit supplied by Agilent Technologies, and the sensor unft 1 04 
4» is a 47aA option H75 or H76 sensor unit supplied by Agilent Technologies. The test meter unit 1 08 and the sensor unit 
104 are suaably adapted In order to confomfi with the structure descra>ed herelnbetow 

[0031] With regard to Figure 2, the test system 102 comprises, in part, a self-adjusting lmpedar«» bridge 200. The 
. skilled person will appreciate that the test meter unit 1 08 can. and does in this example, comprise a second "compen- 
sation" self-adjusting bridge (not shown). The sell-adjusting Impedance bridge 200 cooiprises a bridge circuit 202 

49 having a first thermistor 204 having a foBt temtinal coi4}led to an earth 205 and a second terminal coupled to a first 
teiminal of a second themnlstor 206 and an RF input port 208 via a first capacitor 210; the junctton of the fiist and 
second themfiistora 204. 206 constitute a topological node. A second temrtinal of the second thamilstor 208 Is also 
coupled to the earth 205 via a second capacitor 212, the second tenninaJ of the second thermistor 206 also being 
coupled to a non-Inverting temilnal 214 of an operational amplifier 216. The Tirst and second thenntstors 204.206 

» constitute a first branch of the bridge dicuit 202. In this example, the thermtetors are 33A501/5 thernilstors manufac- 
tured by Victory Engineering Corporation. 

[0032] The second ternisial of the second thermtsfeor 206 is also coupled to a first temilnal of an inr^edance networic 
216, the first terminal of the nipedance network 21 8 being coupled lo a first tenninal of a first resistor 220, for example 
a 200Q resistor consUtUTingaflrstselect^te impedance value, and a r^st terminal of a second resistor 222. for example 
S9 a 400a resistor constituting a second selectable Inpedance value. 

[0033] A second temiinal of the flrst resistor 220 and a second tenrenal ol the second resistor 222 are coupled to a 
first terminal 224 and a seoond tenninal 226. respectlvery. of a two^ay swifich 228. A third terminai 230 of the two- 
way switch 228 is coupled to an output temiinal 232 of the operational amplifier 216 and an output tenninal 234 of the 
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self-adjusdng impedance bridge 200. The flrst and second resistors 220, 222 and the two-way switch 228 consCtuto 
a seoond branch of the bridge ckcuft 202. Whilst resistors have been used in ttns example, other electrkrai elements 
capabte of providing impedances can be err^loyed in addition to or to replace the flret and second resistors 220. 222. 
[0034] The third terminal 230 of the twoHway switch 21 B is ateo coupled to a first temiinal of a third resistor 236. for 

5 example a 1 kQ resistor, a second temfwnal of Oie third resistor 236 being coupled to an inverting input temiinal 238 of 
the operationat amplifier 216. The third resistor 236 oonstHutes a third branch of the bridge drcuil 202. 
[0035] The second temnlnal of the third resistor 236 is also coupled to a first tennlnal of a fourth resistor 240. for 
example a IkQ reslslor, a second terminal of the fourth resistor 240 being coupled to the first terminal of the first 
thermfelor 204 and hence the earth 205. 

to [0036] In order, ultimately, to detemiine an uncertainty value. U, of the amount of power transferred from the refererrce 
source (the source) to the test system 102 (the load), a souroe VRC and a load VRC need to bo calcufaled. As wlil be 
appreciated by a person skilled in the art, the load VRC is known approximately, by virtue of the knowledge of the 
values of the first and second reactances 2a), ^JomUng the Impedance network 218, and the values of the third 
resistor 236 and fourth resistor 240. AfteinaUvely, the toad VRC can be measured by a conventional technique, for 

« example, by using a VNA. 

[0037] Therefore, ft Is neoessaiy to carry out measufemonts in or6er to cateulate the source VRC, ^ The abllfty to 
vary the impedance value switched Into the bridge circuit 202 at the second branch, results in an abiiEy to vary the 
impedance of the first and second thermistDrB 204, 20$, thereby causing the toad VRC, l. to be varied as well. Hence, 
two dtfferent conditions under which power is deBvered to the test power meter 1 08, or load, are provided. 

^ [00381 It shoutal be understood that the second oompensatk>n self-adjusting bridge (not shown) also ccvnprises a 
corresponding secondary bridge circuit (not shown). The structure of the secondaiy bridge circuit is the same as the 
bridge circuit 202. 

[00391 In order to understand how the above two condittons under wh»h power can be delivered to the test power 
meter system 102 can be used to cateulate the source VRC, • „ and hence the misnnatch uncertainty value. U, a 
^ mathematical basis for calculation of the source VRC, is set out below. 

PMMO] Based upon equation (1 ) above, if the load VRC can assume two d^erent values. > t c^^d 2. and the two 
different vakies give rise to two different respectfva power measurements, P, and (the available powers remaining 
the same), the equation (1) can be expressed as; 

P »p !!££i!!.p "-^sr/ 

[0041] Reanranging equation (3): 

^ (1-ir^i*) " ii.rsr,i^ 

40 [0042] Given that P,. Pg. F^, can either be calculated or measured, the laft side of equation (4) can be replaced 
by a factor, M. giv^g: 

[0O43] Whilst equation (6) can not be direct aohred for the source VRC. Ts, because the source VRC, Ts, Is a 
complex quantity, an approximate solution using the two values of the toad VRC. Ti., is: 



,^ ^ ^ t2ir^iM-2frai[^y|argi-2ir,iM| ^ '4[r^i ^ M^rgt ^|m-i| 

® " . 2 .2. 



2(ir^l * M-IFgl ) 



(6) 



[0044] Using equat»n (6) above, an adequately accurate result for the source VRC, Ts. can be obtained provided 
a phase angle of the reference source is within ±40% of 0" or 1 180*". Consequently, in onfer to be able to cafculate 
the sounds VRC. r^, the following measurement steps are carried out. 

[0045] In operation, the sensor unit 1 04 Is coupled to the refOTence souice port 1 1 0 and the power meter 1 00 and 
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the test system 102 are powered-up (step 300). The svt^h 230 of the test meter unit 108 is then fiet to, or a user 
verifies that the sti'cch 230 Is atready set to. the first impedance value (step 302), in this example 2000. The reading 
of the test meter unit 1 06 Is then recorded (step 304) by the user. The swTEch 230 is then set by the user to the second 
Impedance value (step 308). in this exampJa 400n. and the reading of the test meter unit 1 08 is again recorded (step 
* 308) t>y the user. Aoorresponifing switch (not shown) of the second compensation bridge dicuit (not shown) is actuated 
at substantialiy the same lime as the switch 230 is actuated. 

[0046] The Impedance network 218 and the firet and second thennistofB 204. 206 are part of the self-adjusting 
impedance bridge 200, and go the effective replacement of the first resistor 220 with the second resistor 222 in the 
second branch of the bridge circuit 202 by means of actuating the two-way switch 230 biases an inpedance value 
« provided by the first and second iheiml^r combination 204. 208. Whilst, at DC, the first and second thenrtfators 204. 
208 behave as iseries coupled^ at RF, the first and second thermistors 204, 208 behave as paraSei coupled, and so 
the hipedanoe value is biased from approximately 500 at RF to i oon at RF 

[0047] Given that tfie fIret and sepondthermistors 204. 20S have, In this example, negative temperature coefficients, 
the increase in impedanoe of the first and second thermistore 204, 208 does not result in a conEequentiai rise Iri 
w temperature of the first and second thermistors 204. 206. which wouW have occurred had the second resistor 222 been 
rated at a value less than the first resistor 220. Consequently, undesirable heating of the first and/or second thermistor 
204. 208, beyond a predetemiined temperature corresponding to damage or Inaocurate operation of the first and/tor 
second thermistor 204. 206. is avoided. 

IP048) Once the source and load VRCa, and Tg. are known, the uncertainty value. U, is calculated {step 312) 
^ from the equation (2). 

[0049J Whilst the above exanplos have been described in the context of one or more thermistors, It should be ap- 
preciated that other sensor devices, such as other types of botomelric devices, can be emptoyed in place of. or in 
combination wilh.theoneornrorethern^stor. where heatingof the sensor device above, or even below.apredote^^^ 
temperature threshold Is to be avoided, depending upon the temperature oo^icient(s) of the sensor device(s). Addi- 
55 tionaHy, the sWded person will understand thai references, Implicit or explicit, herein to DC operation of the s^-ac^ustrig 
impedance bridge (and the second compensation self-adjusHng impedance bridge) do not preclude operation of these 
bridges with higher frequency signals than DC. for example. 10 KHz audio signals. In such cases, references to re- 
sistances should be read as references to impedances. 



Claims 

1 . A self-balancing impedance bridge circuit apparatus (200) for measuring RF power, the apparatus comprteing: 

a bridge circuit (202) comprising a first branch connected to a second branch thereof; wherein 
the first branch comprises a sensor device (204) having an impedance vaAje and a temperature coefficient 
aasociated therewith, a temperature of the sensor device (204) being related to the Impedance value; 
the second bran^ comprises at least one electrical element (220, 222, 228) capable of providing a selectable 
Impedance vabje, the selectable Impedance value biasing, when in use< the impedance value of the sensor 
device (204); and 

the selectable impedance value is such that the impedance value of the sensor device (204) conesponds to 
the temperature of the sensor device (204) not exceeding a predetermined temperatuns. 

An apparatus as claimed in Claim 1 . wherein the temperature coefficient is a negath^e temperature coefflclenL 

An apparatus as claimed In Claim 1 or Claim 2. wherein the sensor device (204) is a bolometric device. 

An apparatus as claimed In Claim 3. whensin the bolometric device is a thermistor (204). 

An apparatus as claimed in any one of the preceding claims, wherein the at least one electrical element (220. 222, 
226) capable of providing the selectabb impedance value is switchebte. 

An ^)paratus as claimed In OaSm 5, wherein the at least one electrical element (220, 222. 228) capable of pro^ds^g 
the selectable bnpedance value is a networic of Impedances. 

An ^iparatus as claimed in Claim 6, wherein the netwoiK of impedances comprises a firet frnpedanoe (220), a 
second ^adanoe (222). and a swKch (228) for connecting the ftrsl Impedance (220) or the second snpedance 
(228) In-drcult with respect to the bridge drcuil (202). 



2. 

45 

3. 
4. 

» 6. 



8. 

55 

7. 
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«. An apparatus as claimed In any one or the preceding claims, further oomprtstng another sensor device C208) 
coupled to the sensor devtce (204). 

«. An apparatus as claimed in Oaim 8, wheiein the sensor device (204) behaves as series coupled to the another 
5 sensor device (206) with respect to the brkSge circurt, and the sensor devue (204) t)ehayes as paraRel coupted to 
the another sensor device (206), when an RF signal is ai^ged at a node between the sensor device (204) and the 
another sensor device (206). 

10. An apparatus as cfeimed In any one of the preceding claims, wherein the bridge clrcuil (202) further comprises: 

a third branch coupled to a fourth branch, the thim and fourth branches Including a substamially same imped- 
anoe;arKJ 

the third branch is coupled to the seoorid branch and the fourth branch is coupled to the fiist branch. 

« 11 . A method of nneasuring RF power for a self-adjusting bnpedance bridge (200), the method comprising the steps of: 

setting (30Z) a selectable Impedance value of a first branch of abridge ctcult (202) so as to bias an Impedance 
of a sensor device (204) In a second branch of the bridge circuit (202) coupled to the first branch of the bridge 
cffcuit (20e>. a temperature of the sensor device (204) relating to the impedance of the sensor device (204): 
» wherein ^ r~ x /, 

the sensor device (204) has a temperature coefficient eseocimed therevriih; and 

the selectable Impedance value is such that the frnpedance of (he sensor (204) device corresponds to the 
temperature of the sensor devkw (204) not exceeding a predetemiined temperature. 

«s 12. A method as claimed in Claim 11 , wherein the temperature coefficient is a negative temperature coetfident. 

13. A method as darned in Claim 11 or Claim 12, wherein the sensor device (204) is a botometric device. 

14. A method as claimed in Claim 13, wherein the botometric device is a thermistor (204). 

30 

15. A method as claimed in any one Claims 11 to 14. wheren the step of changing the selectable impedance value 
comprises the step of: 

switching (306) the selectable impedance value between a first impedance value and a second impedance 
^ value so as to bias the impedance of the aensor device (204). 

16. A method as claimed in Claim 15, wherein the seieclabre hipedance value is provided by a network of inwedances 
(21B). 

^ 17. A method as claimed In Claim 1 6, wherein the network of Impedances connprisee a first impedarkie (220), a second 
mpedance (222), and a switch (228); and the method further comprises the step of: 

switching (306) the first impedance (220) or the second ^npedance (222) in-drcuit with respect to the bridge 
circutt(202). 

45 

18. A method as claimed in any one of Ctavne 11 to 17, further comprising the step of: 

provir^g another sensor device (206) coupled to the sensor devk:e ^04). 

so 19. An method as claimed in Claim 18, wherein the sensor device (204) behaves as series coupled to dte another 
sensor devk» (206) with respect to the bridge circurt (202). and the sensor devtea ^04) behaves as parallel coupled 
to the another sensor device (208) when an RF sl^al Is applied at a node between the sensor device p04) and 
the another sensor device (208). 
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